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Abstract. Dietary intake of unsaturated fatty acids (UFA) has been shown to reduce the risk
of cardiovascular disease. Meanwhile, animal products have been criticized for their high content of
saturated fatty acids (SFA), being damaging to health. Modification of animal diets can now easily
increase the proportion of UFA in animal products. The aim of this experiment was to determine the
effect of feeding fat source - flaxseeds, on the fatty acid composition of chicken muscles and to raise
the content of long chain n-3 polyunsaturated fatty acids. The experiment was conducted on 10
broilers, divided into two groups: control and experimental. Birds were given access to water and
diets ad libitum. The experimental diet was formulated by adding 15% dietary flaxseeds to the basal
diet. The experiment lasted for 42 days. Group 1 shows a minimum fat percentage (1.96%), followed
by group two which presents a higher percentage (4.3%). Proportion of water and protein varies
inversely with the amount of fat. Broilers fed a normal diet had higher proportions of saturated fatty
acids (the average of the two tissues) and those fed with flaxseed had the highest values of α-linolenic
acid (C18: 3 n3) in both muscle groups. It was shown that flaxseed influenced lipid composition of
thigh meat more than breast meat.
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INTRODUCTION
Improving food quality and nutritional value is an important tool used by modern
nutritionist to help, not only feed an ever-increasing human population, but also to enhance
health and longevity. The metabolic diseases and disturbs associated with age and longevity
of the human population brought about an increased interest for the functional foods (Zanini,
2006).
Meat quality, fatty acids composition and concentration of several nutrients depend
largely on the diet fed of the birds (Anna Haug, 2007). Thus, there has been increased recent
interest in manipulating the fatty acid (FA) composition of meat. As meat can be a major
source of dietary fat, changing the lipid content and FA composition of foods can be an
effective way to improve the consumer’s health (Qi, 2010).
There are two reasons for the increasing level of polyunsaturation in chicken meat.
First, human nutritionists recommend reducing the intake of saturated fatty acids because of
its relationship with the development of cardiovascular diseases. Secondly, the use of animal
fats has been reduced approximately in world, in favor of vegetable oils that are more
polyunsaturated. Many researches have studied how the inclusion of different fat sources in
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the broiler’s diet affect the proportion of fatty acids, mainly polyunsaturated fatty acids, in
meat, the amount of fat deposited by the birds (Salamatdoustnobar, 2008).
MATERIALS AND METHODS
Animals and Diets
The experiment was conducted on 10 broilers (divided into two groups) one day old,
coming from a commercial hatchery. Accommodation was made the ground litter of 5
puppies in boxes, in optimal conditions of temperature, humidity and light within. Each group
was given a starter feed from the day 0 to day 21. Starting day 21, the experimental group was
given flaxseed at a rate of 15% until day 42. Animals were given ad libitum access to water
and to the diets. At the age of 42 days, all the animals were weighed before being slaughtered
and then eviscerated. After quartering, breasts and thighs were separated and frozen at –20 C
until chemical composition and fatty acid profile were carried out.
Analytical determinations
Chemical parameters were determination using FoodScan fast analyzer. Processing
consists of a very good mixing, achieved by chopping with a device type Ultraturax. The
homogenized sample is inserted into the tray unit, and analysis is done. Analysis results are
displayed on the screen monitor: water %, fat %, collagen %, proteins %.
To determine the fatty acid profile of the meat samples of about 5 g were extracted in
a homogenizer with 20 ml of 2:1 chloroform–methanol and then filtered through Whatman
No. 1 filter paper. Fatty acids were determined as methyl esters (FAME) with a Shimadzu
GC-17A chromatograph equipped with a Chrompack capillary column.
RESULTS AND DISCUSSIONS
Meat quality parameters
Results of chemical parameters of meat quality are presented in Figure 2. In terms of
compositional quality of chicken meat, significant differences between the two groups can be
observed on the percentage of water and fat content. Group 1 shows a minimum fat
percentage (1.96%), followed by group two which presents a higher percentage (4.3%).
Values for total fat correlate with abdominal fat values meaning that, the higher total body fat
percentage is the greater the amount of abdominal fat become (figure 1).
Fig. 1. Relationsheep between abdominal fat and total fat
Thus, abdominal fat content and total amount of fat might be influenced by fatty acid
profile. In any case, the possible stagnation of the deposit of fat should be accompanied by
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increased energy consumption. If diet containing polyunsaturated fatty acids causes a more
intense absorption of lipids, it can be assumed that absorption of unsaturated fats leading to
greater amounts of energy than feed containing saturated fatty acids (Crespo and Esteve-
Garcia, 2001).
This assumption implies that if energy retention increases concomitantly with the
administration of saturated fatty acids, energy consumption would increase it by adding and
PUFAs, regardless of changes due to fat synthesis.
Amount of fat added to food, from flax seeds resulted in a slight increase of fat in
muscles and thus decrease the percentage of protein and water. If the fat level of the muscle
increases with the addition of polyunsaturated fatty acids in abdominal fat as opposed to
effect this increase suggests that polyunsaturated fatty acids cause an uneven distribution of
fat in tissues, compared with saturated fatty acids or those unsaturated (Crespo and Esteve-
Garcia, 2002).
Fig. 2. Chemical parameters of meat quality (%)
Proportion of water and protein varies inversely with the amount of fat, a greater
proportion of water (76.06%) and protein (21.48%) could be seen it in group 1 compared with
the group which was given flax seeds (74.37%, respectively 21.05%).
Fatty acid profile
Compared with other meats, poultry is relatively rich in polyunsaturated fatty acids,
including omega-3 class, because the feed used for the rapid development of the offspring
contains these fatty acids (Barroeta, 2007). Thus, fatty acid composition of feed is reflected in
the fatty acid composition of meat.
Fatty acid composition of broiler meat is presented in Table 1. Linoleic acid shows the
higher concentration in all tissues and groups, except the thigh muscle tissue of group 2.
Broilers fed a normal diet had higher proportions of saturated fatty acids (the average of the
two tissues), while total polyunsaturated fatty acids and especially omega-3 class were much
less represented. The effect can be explained by endogenous synthesis that occurred in
poultry.
Broilers fed with flaxseed had the highest values of α-linolenic acid (C18: 3 n3) in
both muscle groups. This acid replaced the palmitic acid compared to the control group, while
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oleic and stearic acid levels remained constant. These results indicate that polyunsaturated
fatty acids have a less pronounced effect on the concentration of both acids in muscle
(Pinchasov et al., 1992). The pectoral muscle presents lower values of omega-6 fatty acids
compared with controls, possibly due to competition for the Δ-5 and Δ-6 desaturation of
omega-3 and omega-6 in tissues.
Regarding the distribution of omega-3 in the two tissues it can be observed that thigh
muscle presents significantly higher values besides pectoral muscles. Zuidhof et al., in 2009,
observed similar values explicated by the present of a larger amount of fat in red meat (thigh
muscles).
Table 1
Fatty acid composition in different tissues in experimental (1) and control (2) group
Fatty acid Thigh muscle Pectoral muscle
Group 1 Group 2 Group 1 Group 2
Palmitic C16:0 20.1 18.49 20.46 20.41
Palmitoleic C16:1 n-7 2.92 2.63 0.96 0.69
Heptadecanoic C17:0 n.d. n.d. n.d. 0.87
Cis-10-
Heptadecanoic
C17:1 n.d. n.d. n.d. 1.26
Stearic C18:0 9.14 8.38 10.72 11.66
Oleic C18:1 n-9 26.12 26.83 18.82 15.82
Vaccenic (Isomer) C18:1 1.87 1.48 1.82 2.15
Linoleic C18:2 n-6 23.38 28.28 26.43 24.57
α-linolenic C18:3 n-3 1.9 5.33 1.38 2.17
Cis-11,14-
Eicosadienoic
C20:2 n-6 4.43 3.12 8.55 8.96
SFA 29.24 25.87 31.18 32.94
Monounsaturated
fatty acids
30.91 30.94 21.6 19.92
Polyunsaturated fatty
acids
29.71 36.73 36.36 35.7
Unsaturated fatty
acids
60.62 67.67 57.96 55.62
Omega-3 FA 1.9 5.33 1.38 2.17
Omega-6 FA 27.81 31.4 34.98 33.53
Omega-9 FA 26.12 26.83 18.82 15.82
n-6/n-3 14.63 5.89 25.34 15.45
SFA/PUFA 0.48 0.38 0.53 0.59
* % methyl esters of fatty acids
Popyunsaturated fatty acids content in the muscle tissue increased significantly when
the diet contains flaxseed. Content of omega-3 fatty acids increased in group 2 due to α-
linolenic acid, the precursor of omega-3 class, as showed in figure 3.
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Figure 3. Comparison of fatty acids profile in the two groups
The increased percentage of this acid was accompanied by a slight enlargement of the
amount of omega-6 fatty acids, especially linoleic acid. The proportion of omega-6:omega-3
fatty acids in muscle was lower in experimental group (8.6:1) than that of control group
(19:1), due to the supplementation of diet with omega-3-rich elements. Ideal ratio of linoleic
acid and α-linolenic acid is 4:1. A high ratio is thought to promote the pathogenesis of many
diseases because n-6 metabolites are considered to be pro- thrombotic and pro-inflammatory
(Mozaffarian, 2005).
CONCLUSIONS
 Values for total fat correlate with abdominal fat values meaning that, the higher total body
fat percentage is the greater the amount of abdominal fat become.
 Amount of water and protein varies inversely with the amount of fat, a greater proportion
of water (76.06%) and protein (21.48%) could be seen it in group 1 compared with the
experimental group which was given flaxseeds.
 Dietary fatty acids profile is closely correlated with the fat storage and metabolism.
 Significantly higher amounts of omega-3 fatty acids can be observed in thigh muscle
against the pectoral muscles, in terms of their distribution in the two tissues.
 The proportion of omega-6:omega-3 fatty acids in muscle was lower in experimental
group (8.6:1) than that of control group (19:1)
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